Reduction of mammary and liver lipogenesis and alteration of milk composition during lactation in rats by hypothyroidism.
The profound impairment in litter growth produced by untreated maternal hypothyroidism (HypoT) may be a consequence of maternal metabolic dysfunctions affecting lactation. In this work we studied the effects of HypoT on mammary and liver lipid metabolism and its consequences on milk quality. We studied the effects of prolonged 6-propyl-2-thiouracil (PTU)-induced HypoT (0.01% PTU in drinking water starting 8 days before mating until sacrifice) on milk macronutrient composition, liver and mammary lipid metabolism and content and serum lipid, and glucose and insulin concentrations in rats on days 7, 15 (L15), and 20 (L20) of lactation. Mammary and hepatic mRNA abundances of lipogenic enzymes were measured using semiquantitative reverse transcriptase-polymerase chain reaction (RT-PCR) on L15 and L20. Milk lactose and triglycerides (TG) were reduced by HypoT, as well as mammary acetyl CoA carboxylase (ACC) activity on L15 and L20, and ACC and lipoprotein lipase (LPL) mRNA on L20. HypoT also decreased hepatic ACC activity on both days, ACC mRNA on L15 and liver [(3)H]H(2)O incorporation to TGs and TG content on L20. HypoT diminished insulinemia, increased serum total lipids, and decreased serum TGs on some or all the days of lactation studied. HypoT produces a drastic decrease in milk TGs; the main cause for this seems to be the decreases in liver TG synthesis and in circulating TGs, which, along with reduced mammary uptake of fatty acids caused by decreased LPL expression and possibly diminished mammary lipogenesis, result in an impaired mammary output of TGs to the milk. Thus, the impaired growth of the litters of HypoT mothers can be largely attributed to the low milk quality along with the impaired milk ejection.